Electron microscopical observations on the indoleamine-accumulating neurons and their synaptic connections in the retina of the cat.
The distribution of indoleamine-accumulating amacrine cells and their synaptic connections in the retina of the cat were analyzed in the fluorescence, phase-contrast, and electron microscopes. The findings were compared to recently characterized morphological subclasses of amacrine cells. The indoleamine-accumulating neurons were visualized after labeling with an exogenous indoleamine, 5,6-dihydroxytryptamine. The intravitreal injection of the labeling drug was preceded by treatment with the neurotoxic dopamine-analogue, 6-hydroxydopamine, in order to destroy the otherwise interfering dopaminergic processes. The analysis in the fluorescence and phase-contrast microscopes confirmed earlier reports that the indoleamine-accumulating cell bodies and processes have a redistribution consistent with that of amacrine cells. A stratified branching pattern of the indoleamine-accumulating processes in the outer half of the inner plexiform layer was discovered. In the inner half of that layer the branching pattern is diffuse. In the electron microscope the indoleamine-accumulating neurons were seen to have synapses fo the conventional type. Their main synaptic contacts are reciprocal synapses with rod bipolar terminals in sublamina b of the inner plexiform layer. They also have synapses with flat cone bipolar terminals in sublamina a, and occasionally with amacrine cells and ganglion cells throughout the inner plexiform layer. Synapses with invaginating cone bipolar terminals, in sublamina b, appear to be rare. The synaptic arrangement with reciprocal synapses with rod bipolar terminals is similar to that of the recently reported AI amacrine cells. It is also similar to that of the indoleamine-accumulating neurons in the retinae of other mammals investigated earlier.